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SUMMARY
The 2008 June 8, moment magnitude MW 6.4 crustal earthquake in northwestern Peloponnese,
Greece, was a strong-shaking dextral strike-slip event with teleseismic broad-band and high-
frequency energy magnitudes Me of 6.8 and 7.2, respectively. A high stress drop 5–10 times
the global average is associated with excessive high-frequency energy. The NE–SW trending
fault plane shown by the aftershock distribution and focal mechanism is not associated with
previously mapped faults, and no obvious coseismic surface rupture was discovered. Contrast-
ing the enhanced rupture energy, the event created no substantial coseismic or post-seismic
surface deformation, likely due to a fault buried below a detached thick and compositionally
weak flysch layer. Comparative spatial analysis including over 30 regional strike-slip events
between 1965 and 2009 reveals a NE–SW striking diffuse transform fault zone subparallel
to the Cephalonia Transform Fault. The dextral sense of motion along the transform zone is
consistent with the ongoing Global Positioning System (GPS)-derived deformation along the
West Hellenic Arc and the motion on the Cephalonia Transform Fault. Characterizing this sys-
tem is important to constraining the seismic hazard near Patras, a major port city immediately
NE of the 2008 event.
Key words: Satellite geodesy; Radar interferometry; Seismicity and tectonics; Transform
faults; Dynamics and mechanics of faulting; Europe.
INTRODUCTION
On 2008 June 8, a strong rupturing crustal earthquake struck NW
Peloponnese, Greece (Fig. 1b). The event is reported as a moment
magnitude MW = 6.4 strike-slip earthquake by the global centroid
moment tensor (gCMT) catalogue (Eskro¨m et al. 2005), making
it the largest such event instrumentally recorded in this area. The
enhanced shaking of this earthquake was felt throughout mainland
Greece. It triggered a number of landslides and rockfalls, toppled
old buildings and un-/poorly reinforced houses and cracked rein-
forced concrete building in nearby communities. Secondary ground
fissures were observed on the pavement of roads and bridges; how-
ever, neither positive evidence of surface rupture nor significant
surface deformation was observed (Briole et al. 2008; Ganas et al.
2009; Margaris et al. 2010; this study).
∗Now at: School of Earth, Atmospheric and Planetary Sciences, Mas-
sachusetts Institute of Technology, 77 Massachusetts Ave., Cambridge, MA
02139-4307, USA.
The Peloponnese is part of the Aegean microplate, which is fast
moving to the SW away from Eurasia at ∼30 mm yr−1 (McClusky
et al. 2000; Reilinger et al. 2006), overriding the African Plate along
the Hellenic subduction zone to the south at ∼5 mm yr−1 (McClusky
et al. 2000; Fernandes et al. 2003) and sliding past the Apulian plat-
form along the dextral strike-slip Cephalonia Transform Fault (CTF)
to the west (e.g. van Hinsbergen et al. 2006, Fig. 1a). Global Posi-
tioning System (GPS) sites east of the CTF show increased relative
motion southward from ∼10 mm yr−1 to ∼30 mm yr−1 (Hollenstein
et al. 2006, 2008). Aegean–Eurasian motion is partially localized on
WNW–ESE trending normal faults within the fast-spreading young
rift forming the Gulf of Corinth (GC, Fig. 1a). N–S extension within
the rift increases from 11 mm yr−1 in the central zone to 16 mm yr−1
in the west (Avallone et al. 2004). To first order, the Peloponnese is
considered to move along with the Aegean Plate with little internal
deformation (<2 mm yr−1; McClusky et al. 2000); however, motion
in the NW Peloponnese is modestly reduced and perturbed toward
the south (Hollenstein et al. 2008 and fig. 6 therein). Le Pichon et al.
(1995) proposed that the NW Peloponnese belongs to the central Io-
nian Islands block rather than the Peloponnese system. Due to lack
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Figure 1. (a) Regional tectonic map of the Aegean. The major boundaries are simplified after Kreemer & Chamot-Rooke (2004). Arrows show the relative
motion of the Aegean (AE) (Reilinger et al. 2006; Ganas & Parsons 2009) and African (AF) (Fernandes et al. 2003; Ganas & Parsons 2009) Plates to
Eurasia (EU). Pelop., Peloponnese; GC, Gulf of Corinth; AP, Apulian Platform; CTF, Cephalonia Transform Fault. Solid blue box outlines the region of
Fig. 1(b). (b) Simplified geological map of NW Peloponnese. Normal faults are combined from Doutsos & Kokkalas (2001) and Flotte´ et al. (2005). Thrust
faults are adapted from van Hinsbergen et al. (2006). Orange circles indicate the 2008 June 8, main shock and 10-d aftershocks taken from the preliminary
seismic catalogue of Aristotle University of Thessaloniki (AUTh catalogue) (http://geophysics.geo.auth.gr/index_en.html). Red star is the mainshock epicentre
representing rupture initiation. The gCMT focal mechanism for the main shock is consistent with other reporting institutions. The earthquake does not associate
with any existing mapped fault. The populated Patras metropolitan area is highlighted in turquoise.
of sufficient modern geodetic observations and low-rate seismicity,
the extent and accommodation of strain across the region remained
unclear before the 2008 Achaia-Elia Earthquake.
The 2008 Achaia-Elia Earthquake exhibits an approximately
25 km long NE–SW trending aftershock distribution that, together
with fault plane solutions (compiled in Ganas et al. 2009), clearly
indicates right-lateral strike-slip on a near-vertically dipping fault
that is unassociated with existing mapped faults (Fig. 1b). The ear-
liest identified fault system in the NW Peloponnese is the N–S to
NNW–SSE striking thrusts with secondary sinistral WNW–ESE
and dextral WSW–ENE strike-slip faults (Kamberis et al. 2000)
active from the late Eocene to the Oligocene (Sotiropoulos et al.
2003; van Hinsbergen et al. 2005) as a part of the west-verging
External Hellenide orogenic belt. The active thrust front has moved
westwards to the West Hellenic Arc as shown by the destructive
surface wave magnitude M s = 7.2 Cephalonia earthquake in 1953
(Stiros et al. 1994). After the collisional episode, two independent
and locally interacting sets of WNW–ESE and NE–SW trending
normal faults related to the latest extensional stage dominated the
area since the late Pliocene (Doutsos & Kokkalas 2001). The 2008
earthquake does not correspond to, but instead crosscuts the pre-
existing thrusts and normal faults. We show the NE–SW trending
strike-slip faulting of the 2008 June 8, earthquake is likely part of
an early stage of a diffuse transform regime, accommodating dex-
tral motion between the Apulian and Aegean plates along with the
CTF (Fig. 1a). Because Patras, the third largest city in Greece, is
located only ∼35 km from the epicentre and is in the approximate
striking plane of the 2008 earthquake, the continued activity along
this transform system poses a previously poorly understood seismic
hazard.
STRONG RUPTURE
Using the methodology and algorithms of Newman & Okal (1998)
and Newman & Convers (2010), we evaluate the radiated seismic
energy from teleseismically distributed (between 25◦ and 80◦ from
the event) broad-band vertical waveforms. Averaging the seismic
energy as determined from 53 stations after correcting for dis-
tance, attenuation, focal mechanism and depth, we find that the
2008 Achaia-Elia Earthquake had excessive rupture energy that
may have contributed to the enhanced shaking that caused regional
damage. We obtain broad-band (period 0.5 s to 70 s) energy Ebb =
4 × 1014 J and high-frequency (period 0.5 s to 2 s) energy Ehf =
2.7 × 1014 J that correspond to broad-band and high-frequency en-
ergy magnitudes M e-bb = 6.8 and M e-hf = 7.2, respectively, using
the conversion from Choy & Boatwright (1995):
Me-bb = 2/3 Log10(Ebb) − 2.9, (1)
after making a standard conversion from Ehf to Ebb using the re-
lationship Ebb = 5Ehf from Newman & Convers (2010). Our de-
terminations are similar to the reported energy magnitude M e =
7.0 from the US Geological Survey Preliminary Determinations of
Epicentres (catalogue described in Dewey et al. 2007). The 0.4 and
0.8 unit magnitude discrepancies between the energy and moment
magnitudes highlight the disproportional increase in high-frequency
shaking of the event, which may be the result of relatively high stress
drop σ .
Such a determination can be made by the direct comparison
between energy Ebb and moment release M0 of an event, where
σ = 2G Ebb/M0, (2)
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Figure 2. Distribution of radiated broad-band seismic energy to moment showing the relationship for most earthquakes (open circles) is near Ebb/M0 = 10−4.8
(figure after Newman & Convers 2010). The Patras event (filled diamond) is anomalously high in energy, with Ebb/M0 = 10−4.1, which can be explained by
excessive σ , while a smaller MW 5.5 event (090216) approximately 50 km away maintains an energy ratio similar to the global average.
allowing few assumptions about the extent of coseismic and final
stress along the rupture and regional crustal rigidity G (e.g. Stein
& Wysession 2003). The energy to moment ratios Ebb/M0 for large
global events range between 10−4.8 and 10−5.0 (Choy & Boatwright
1995; Newman & Okal 1998; Weinstein & Okal 2005), which yields
σ estimates between 0.6 and 1 MPa assuming G = 30 GPa. Using
the same conversion for the 2008 Achaia-Elia Earthquake, where
Ebb/M0 = 10−4.1 (Fig. 2), we find σ = 5 MPa, a value that is be-
tween 5 and 10 times the global average. A nearby event (090 216
in Fig. 2) has σ = 0.6 MPa, comparable to the global average,
suggesting that the large stress-drop associate with the Achaia-Elia
Earthquake is not due to regional changes in rigidity. (Herein, event
identifiers represent the date of the event: YYMMDD). Explana-
tions of such a high σ include a relatively large or fast coseismic
slip, which may be due to rupture of an immature fault containing
little, if any, fault gouge (Marone 1998).
It should be noted that the observed stress drop for this event
is not significantly larger (less than a factor of 2) than the inde-
pendently determined global average σ = 3 MPa from another
global study that estimated results using precision determination
of corner frequencies (Allmann & Shearer 2009). Though a direct
comparison of average stress drops between this study and those of
Allmann & Shearer (2009) cannot be made because of differences
in methods, their findings of near an order of magnitude variance
and a factor of two or more increase in σ of strike-slip events is
intriguing.
I n SAR COSE ISMIC ANALYS IS
To explore the possible spatial extent of coseismic surface displace-
ment, we utilized repeat passes of C-band ENVISAT (European
Space Agency satellite) Synthetic Aperture Radar (SAR) phase
data encompassing the coseismic period to construct Interferomet-
ric SAR (InSAR) images using ROI_PAC software (Rosen et al.
2004). Since the satellite’s right-looking ascending (northward) path
is advantageous for detecting NE–SW motion, ascending scenes on
2007 December 16 and 2008 July 13 (Fig. 4a) are expected to be
optimal, however, are largely decorrelated in the zone of interest.
A second descending orbit pair was also examined with compa-
rable areas of decorrelation. Unfortunately, in either image, little
substantive information about the coseismic displacement could be
obtained. However, regions near the projected fault plane maintain
modest coherence in the ascending image, yet little interference
consistent with coseismic activity is identifiable, implying buried
and perhaps detached slip in the subsurface.
GPS POST- SE I SMIC ANALYS IS
To record possible post-seismic surface deformation, a local net-
work of nine continuous GPS sites was rapidly deployed between
24 and 72 hr of the initial rupture, and maintained for approxi-
mately six weeks (Fig. 3a). The sites including one base station at
the University of Patras, and eight stations near the early aftershock
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Figure 3. (a) Location of the temporary network of nine continuous GPS sites (red diamonds). Thick solid line striking N30◦E defined by the southern end
[21.490◦, 37.925◦] and the northern end [21.633◦, 38.120◦] represents the approximately 25-km long projected fault trace estimated from main shock and 1 d of
aftershocks (yellow circles; AUTh catalogue). (b) JPL-GIPSY daily solutions for post-seismic period. (c) GAMIT-Track solutions for the first 3 d of recording.
Data are 5-min averaged 15-s kinematic solutions relative to site UPAT. Neither daily (b) nor rapid kinematic solutions (c) show discernible post-seismic
displacement across the network.
locations. Sites were installed either on rooftops of visibly undam-
aged 1–2 story homes, or on exposed bedrock in open fields. Six
weeks of daily point-position solutions were determined using JPL-
GIPSY (Zumberge et al. 1997). For the initial 3 d, 15-s kinematic
solutions relative to site UPAT were determined using the Track
software included with GAMIT/GLOBK (Herring et al. 2008).
Even though numerous ML 2–4 aftershocks continued in this region
(Ganas et al. 2009), no discernible early post-seismic deformation
was identified across the network using either daily solutions or
rapid kinematic solutions (Figs 3b and c). Some shifts are observed
in the kinematic solutions; however, they are mostly short-lived (less
than 1d), not correlated across stations and are likely not tectonic
in origin.
DISCUSS ION
The lack of coseismic surface rupture and significant surface de-
formation may be attributed to the increased depth of the 2008
Achaia-Elia Earthquake. The initial focal depth estimates varied
significantly from 5 to 38 km (table 2 in Ganas et al. 2009); how-
ever, the hypocentre depth was subsequently relocated with results
between 18 and 22 km (Gallovicˇ et al. 2009; Ganas et al. 2009;
Konstantinou et al. 2009). Since very few relocated aftershocks
were below 25 km (Ganas et al. 2009; Konstantinou et al. 2009),
25 km is probably the lower limit of the base of the seismogenic
zone.
To test whether the increased depth can explain the coseismic
surface deformation deficit, we develop a series of uniform-slip
vertically dipping dextral fault models with different burial depths
using the Okada (1992) dislocation model. We fix seismic moment
M0 = 4.6 × 1018 Nm (determined by gCMT), fault length l = 25 km
as identified by early aftershocks (see fault surface trace in Fig. 3a),
fault bottom at h = 25 km depth and average crustal rigidity G =
3 × 1010 Pa. We then determine the average slip D¯ required for an
event occurring below a burial depth b, by
D¯ = M0
Gl(h − b) , (3)
where h – b represents the fault width w. The horizontal surface
displacements along the line bisecting and normal to the fault trace
for each model are calculated and plotted in the burial depth and
fault normal distance space (solid curves in Fig. 4c). Though a
trade-off between b and D¯ is necessary to maintain constant M0,
deeper burial requires lesser surface deformation. The horizontal
surface deformation normally bisecting a fault ranges from almost
5 cm at 2 km burial to a little more than 1 cm at 10 km burial
depth. Considering the fault length and allowing a generous bottom
depth (25 km), a burial depth to 10 km is unlikely as it would cre-
ate an unnecessarily large l : w aspect ratio. Alternatively, a more
C© 2010 The Authors, GJI, 183, 103–110
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Figure 4. (a) The highly decorrelated ENVISAT ascending interferogram encompassing the 2008 Achaia-Elia Earthquake between 2007 December 16 and
2008 July 13. The colour shows the line-of-sight (LOS) motion away from the satellite with 28.3 mm fringe−1. Red line is the same surface projection of
the fault as Fig. 3(a). The inset is a blow-up of the near-fault region and shows increased coherence. (b) The horizontal (black arrows) and vertical (colours)
displacements as expected from a dextral fault (M0 = 4.6 × 1018 Nm) buried at 5 km depth in a homogeneous half-space (G = 30 GPa) with both length
and bottom depth of 25 km. White diamond shows the location of NOANET continuous station RLS. Blue arrow indicates the 7.26 ± 0.28 mm northward
motion of RLS during the earthquake (Ganas et al. 2009). (c) Predicted horizontal displacement (mm) normally bisecting the fault trace as described in (b) but
with variable burial depth and average slip corresponding to M0 = 4.6 × 1018 Nm. Homogeneous Okada half space models show in solid curves; two-layer
continuum models show in dashed lines.
appropriate b ∼ 5 km corresponding to the shallow extent of after-
shocks to ∼4 km (Ganas et al. 2009). At b = 5 km, the predicted
horizontal displacement is >2 cm between 3 and 13 km from the
fault (Fig. 4c), while vertical deformation would be highly vari-
able but with cross-fault differentials of near 3 cm (Fig. 4b). Such
predicted displacements should be readily observable from InSAR.
The only continuous GPS station running nearby during the 2008
Achaia-Elia Earthquake is the NOANET station RLS (Ganas et al.
2009), located ∼10 km away from the projected fault trace (Fig. 4b).
A northward motion of 7.3 ± 0.3 mm was recorded at RLS (Ganas
et al. 2009), much less than ∼20 mm that should be expected from
a transform fault buried at 5 km depth (Figs 4b and c). The burial
depth and downdip extent of the fault within a homogeneous elas-
tic earth cannot explain the observed small surface deformation.
Therefore, we argue that the compositionally weak, ∼3 km thick
flysch layer acts as a near-surface decoupling agent that isolates
subsurface deformation from the surface.
Flysch is a sequence of syn-orogenic deep-marine terrigenous-
clastic deposits (van Hinsbergen et al. 2005). The flysch deposits
in NW Peloponnese were accumulated on top of the pre-orogenic
Triassic to Eocene carbonates in the Gavrovo-Tripolitza and Ionian
foreland basins mainly in the Oligocene during the overthrusting
course of the Pindos and Gavrovo-Tripolitza nappes onto the Ionian
zone caused by the collision-subduction between the Apulian and
Eurasian plates (Kamberis et al. 2000; Sotiropoulos et al. 2003;
2005; van Hinsbergen et al. 2005). The average thickness of the
flysch deposits is estimated to be approximately 3000 m from seis-
mic and borehole measurements (Kamberis et al. 2005). A portion
of the Gavrovo-Tripolitza flysch is exposed in the middle part of
the 2008 Achaia-Elia Earthquake region; while most of the flysch
is covered by variously thick Pliocene-Quaternary sediments in the
extensional basins rather than exposed at surface (Fig. 1b).
Flysch is characterized by rhythmic alternations of sandstone
and pelitic layers of varying rock strength (Marinos & Hoek 2001);
however, it is typically weak and compliant with G ≤ 5 GPa (es-
timated from Marinos & Hoek 2001), much lower than carbon-
ates, or granitic crust ∼20–30 GPa (e.g. Carmichael 1982). To un-
derstand whether the reduced rigidity alone can explain the lack
of coseismic surface deformation, we employ an elastic model
that has a 3-km thick surface layer with reduced rigidity (G =
5 GPa representing the flysch layer) over a stronger half-space
(G = 30 GPa representing carbonates, or typical granitic crust)
using Fortran programs EDGRN/EDCMP (Wang et al. 2003). Com-
pared with homogeneous elastic models having the same fault
parameters, the two-layer models allow for increased coseismic
surface deformation (dashed curves in Fig. 4c). Thus, we con-
clude a detachment between the seismogenic crust and the flysch
layer would best explain the lack of significant observed surface
deformation.
With lower overall stress, the compliant flysch may allow for
an essentially decoupled cap and hence lateral coseismic slip in the
carbonates will not necessarily propagate through the flysch layer. A
clear correlation between the strength of the geological formations
and the existence of surface rupture was observed for the 1980
M s 6.9 Irpinia normal earthquake in southern Apennines, Italy,
where the surface faulting cut through carbonate platform rocks
and was absent in the presence of thick flysch (Lyon-Caen et al.
1988; Bernard & Zollo 1989). Similarly, the detached surface layer
may prohibit propagation of coseismic deformation to the surface
as well. Strain in the flysch might be released independently by
interseismic ductile deformation similar to that proposed by Fialko
et al. (2005) for 2004 MW 6.5 Bam earthquake in Iran, or fail in
subsequent, smaller earthquakes.
Not only did the 2008 Achaia-Elia Earthquake have little discern-
able coseismic deformation, it had no perceptible early post-seismic
surface deformation from our GPS analyses. The most likely and
potentially substantial candidate for fault-related deformation in
the months that follow the main shock is afterslip–aseismic slip
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driven by a stress perturbation that builds as coseismic rupture
is arrested within the upper 4–5 km velocity-strengthening region
(Marone et al. 1991). Afterslip is observed to exist in regions of
coseismic slip deficit and is at times comparable or larger in magni-
tude than coseismic slip for mature transform faults, which may have
thick unconsolidated gouge zones at shallow depths, or faults over-
lain by poorly consolidated sediments (Marone et al. 1991; Marone
1998). The causal relation between unconsolidated fault gouge and
afterslip suggests the 2008 Achaia-Elia Earthquake probably rup-
tured an immature fault without significant fault gouge that could
favour afterslip. Instead, we suggest that the event had near com-
plete coseismic slip along the seismogenically favourable fault at
depth, but was unable to transmit significant stress to the potentially
detached overriding flysch layer, making it unlikely to sustain any
afterslip.
The 2008 Achaia-Elia Earthquake is the largest, but not the first
strike-slip event in NW Peloponnese in recent history. Over 30
additional dominantly strike-slip crustal earthquakes with MW > 4
have been identified between 1965 and 2009 in NW Peloponnese
and surrounding regions from published reports and earthquake
catalogues (compiled in Ganas et al. 2009, Fig. 5). A diffuse series of
NE–SW trending dextral transform faults subparallel to the southern
branch of CTF can be interpreted according to the distribution and
focal mechanisms of these earthquakes. The major transform fault
on which the 2008 Achaia-Elia Earthquake occurred extends at least
40-km long crossing NW Peloponnese and might connect with the
Figure 5. MW > 4 strike-slip focal mechanisms in NW Peloponnese and surrounding regions. The seismic activity identifies a diffuse NE–SW trending
transform fault zone in the crust (dark grey arrows and thick dash lines). Most fault planes are solutions combined from gCMT 1976–2009 and European-
Mediterranean Regional CMT (RCMT) 1997–2009 (http://www.bo.ingv.it/RCMT). Higher quality solution is used if the same event exists in both; gCMT
solution is used if the quality flags are the same. Benetatos et al. (2004) (for events 650 405, 850 907, 870 610, 890 820 and 930 714), Kiratzi et al. (2008)
(for event 751 231) and Hatzfeld et al. (1990) (for event 860 624) are used as supplementary for missing events or events with low solution quality. Thrust
earthquakes MW ≥ 5.5 in gCMT catalogue are also plotted for reference. Event locations (beach-balls) and 10-day aftershocks (circles) differentiated by colours
are taken from Papanastassiou et al. (2001) for earthquakes in 1950–2000 and from the National Observatory of Athens catalogue (http://www.gein.noa.gr)
after 2000. Faults are compiled from Ferentinos et al. (1985), Louvari et al. (1999), Flotte´ et al. (2005), Lagios et al. (2007), Kiratzi et al. (2008) and Bell et al.
(2008). Red arrows show the horizontal velocities of GPS sites along the West Hellenic Arc during 1995–2001 relative to Eurasia (Hollenstein et al. 2006). GC,
Gulf of Corinth; GP, Gulf of Patras; ZAK, Zakynthos Island; CTF, Cephalonia Transform Fault; RPF, Rion-Patras Fault; EF, Evinos Fault; LT, Lake Trichonis.
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recently active Rion-Patras fault described by Flotte´ et al. (2005)
to the north (Fig. 5). To the south, its extension likely continues
further south for another 40 km into the Ionian Sea (Fig. 5). The
dextral sense of motion on the major transform fault is widely
accepted, however identification of fault and auxiliary planes was
not clear for some events including 881016 (Kyllini) and 021202
(Vartholomio) earthquakes in the Zakynthos Channel and 930926
(Pyrgos) earthquake. The NE–SW trending 10-day aftershocks and
the NE–SW differential shear motion shown by the continuous GPS
sites along the West Hellenic Arc (Hollenstein et al. 2006, Fig. 5)
suggest a dextral mechanism for each of the recorded events. The
small, but widely spread, transform zone in the Zakynthos Channel
is most likely restricted by a number of thrust events to the south
and a possible more-rigid block to the north, as evidenced by low-
seismicity rates (e.g. Hatzfeld et al. 1990). A similar wide spread
transform zone is also observed in the Ionian Sea. The connection of
the Ionian transform zone with the Pyrgos (930926) transform fault
is not currently evident with the possibilities that either continuity
between them or discontinuity by another small more-rigid block
may exist. The 751231 earthquake near Lake Trichonis is likely a
dextral slip event related to the Evinos fault just south of it. The
newly recognized dextral shear zone had increasing activity over
the past 30 yr and is potentially beginning to accommodate dextral
shear between the Apulian and Aegean plates, similarly to the CTF.
Outside of some limited historical evidence of damaging events
near Patras approximately 200 yr ago (Simopoulos 1985; Stiros
1995; Ambraseys & Jackson 1997), little is known about the earth-
quake potential and seismic hazard in the region. Hence, identifica-
tion of the diffuse dextral shear zone that includes the 2008 event
helps illuminate the internal deformation of the area. It is now ev-
ident that Patras, centrally located between this shear zone and the
rapidly extending GC, has significant seismic hazard. Because the
rates of deformation and historic activity are poorly constrained,
more effort is necessary to evaluate the long-term recurrence and
near-term potential of a moderate to large transform earthquakes
near Patras.
CONCLUS IONS
We identified the 2008 June 8, MW 6.4 Achaia-Elia Earthquake to
have a highly energetic rupture with teleseismic M e between 6.8
and 7.2. Such large energy release is highly suggestive of a near
order-of-magnitude increase in stress-drop over the global average.
Field investigation of GPS and analyses of InSAR images identify
neither significant afterslip nor coseismic surface deformation, re-
spectively. The contrasting increased shaking and lack of surface
deformation can be explained by the existence of a thick and me-
chanically weak flysch layer covering the earthquake region that
disassociates high-energy initial fault slip from the surface. The
2008 June 8, earthquake together with numerous smaller strike-
slip events reveal an immature NE–SW trending dextral transform
fault zone, which likely accommodates distributed shear between
the central Ionian islands and NW Peloponnese.
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